What is claimed is: 



A separation method comprising the steps/^f: 

(a) combining a solution and a finely divided particulate matrix material, 
where said matrix material is insolul^ in said solution, in the presence of a 
detergent; 

(b) collecting the particles/6f the particulate matrix material; and 

(c) removing the superafatant from the particulate matrix material. 



in a/essel. 



A method for isolating a molecule from a sample in a .vessel, comprising the steps 

/ 

(a) combining the sample containing a molecule of interest with affinity 
particles suitable for binding said molecuky^id affinity particles being insoluble 
in the sample; 

(b) collecting the affinity particle 

(c) separating the affinity parjrcles from the unbound remainder of the 
sample; 

(d) optionally, resuspeiyfmg the affinity particles in a solution; 

(e) optionally, eluting said molecule from the affinity particles, followed by 
separating the affinityy^articles from said eluted molecule; 
wherein at least one^f steps (a), (b), (c), (d) if present, and (e) if present is 
performed in the^resence of detergent sufficient to reduce loss of particles during 
any separatioj/step, in comparison to the same method performed in the absence 
of deterge;; 

3. The method according to Claim 1 or 2, wherein the combining step (a) is carried 
out in the absence of detergent, but detergent is added prior to the separation step 
(b). 
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4. The method according to Clairp. 2, wherein said molecule of interest is selected 
from the group consisting of peptides, polypeptides, proteins, nucleotides, nucleic 
acids, carbohydrates, lipids, complexes, and organic molecules. 

5. The method according to Claim 2, wherein said molecule is a fusion protein or 
peptide. 

6. The method according to Claim -5, wherein said fusion protein is a protein or 
peptide fused to a metal chelating group. 

7. The method according to Claim 6, wherein said metal chelating group is two or 
more histidine residues. 

8. The method according to Clainf 6, wherein said metal chelating group is six 
consecutive histidine residues. 

9. The method according to Clainv2, wherein said molecule is a nucleic acid of 
interest. 

10. The method according to Claini 9, wherein said nucleic acid of interest is fused to 
a metal chelating group. 

1 1 . The method according to Claim )1 0, wherein said metal chelating group is two or 
more histidine residues. 

12. The method according to Claim 1^1, wherein said metal chelating group is six 
consecutive histidine residues. 
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13. The method according to Claiirrl or 2, wherein said particles are selected from 
the group consisting of ferromagnetic beads, superparamagnetic beads, and 
combinations thereof 

14. The method according to Clain/ 1 or 2, wherein said particles are composed of 
materials selected from the group consisting of agarose, silica, nitrocellulose, 
cellulose, acrylamide, latex, polystyrene, polyacrylate, polymethacrylate, 
polyethylene polymers such as polyvinyl alcohol, glass particles, silicates 
including calciimi, magnesium and aluminum silicates, metal oxides including 
titanium oxides, and tin oxides, apatites, and combinations thereof. 

15. The method according to Claimyl4, wherein said particles are coated with an 
affinity ligand selected from the group consisting of antibodies for a particular 
antigen, antigens for a particular antibody, antibodies recognizing a class of 
molecules, streptavidin, streptavidin-tagged ftision proteins, biotin, biotin-tagged 
fusion proteins, glutathione, cellulose, amylose, ion exchange groups, 
hydrophobic interaction groups, oligo-dT, nucleic acid polynucleotides 
complementary to a nucleic acid of interest, binding molecules for cell-surface 
markers, phage ligands, antibodies recognizing cell or phage surface antigens, and 
polypeptides, nucleotides or small molecules capable of affinity interactions with 
a binding partner selected from the group consisting of another protein, DNA, 
RNA, and small molecules. 

16. The method according to Claim Vox 2, wherein said detergent, where present, is 
at a concentration of from about 0.0005% to 2.0% (v/v). 

1 7. The method according to Claim 16, wherein said detergent is selected from a 
group consisting of nonionic detergents, anionic detergents, zwitterionic 
detergents, cationic detergents, and combinations thereof 
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The method according to Claims?, wherein said nonionic detergent is selected 
from the group consisting of polyoxyethylene (10) cetyl alcohol, polyoxyethylene 
(20) cetyl alcohol, polyoxyethylene (23) lauryl alcohol, polyoxyethylene (4-5) p- 
/-octyl phenol, polyoxyethylene (7-8) p-Z-octyl phenol, polyoxyethylene (9) p-t- 
octyl phenol, polyoxyethylene (9-10) /?-/-octyl phenol, polyoxyethylene (9-10) 
nonylphenol, po lyoxy o htykne (20) sorbitol monolaurate,^pofy0xyght3iettc (20) 
sorbitol monopahnitate,^fre]f y^^ (20) sorbitol monooleate, octyl-p- 

glucoside, APO-10, APO-12, cyclohexyl-/i-ethyl-P-D-maltoside, cyclohexyl-/?- 
hexyl-p-D-maltoside, cyclohexyl-/i-methyl-P-maltoside, /i-decanoylsucrose, n- 
decyl-p-D-glucopyranoside, n-decyl-p-maltopyranoside, /i-decyl-P-D- 
thiomaltoside, «-dodecanoyl sucrose, and heptane- 1, 2,3 -triol, and combinations 
thereof. 

The method according to Claim.^17, wherein said nonionic detergent is 
polyoxyehtylene (20) sorbitol monolaurate. 



The method according to Claim ^7, wherein said anionic detergent is selected 
from the group consisting of sodium dodecyl sulfate (SDS), sarkosyl, and 
combinations thereof. 



The method Claim 17, wherein said zwitterionic detergent is 3-[(cholamido- 
propyl)-dimethyl-ammonio]- 1 -propanesulfonate. 

The method according to Claim 17, wherein said cationic detergent dodecyl- 
trimethyl ammoniimi chloride. 

The method according to Claim 1 or 2, wherein the detergent, where present, is a 
nonionic detergent at a concentration of at least about 0.005% (v/v). 

The method according to Claim l^or 2, wherein the detergent, where present, is a 
nonionic detergent at a concentration not exceeding about 2% (v/v). 
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The method according to Claim 1 6r 2, wherein the detergent, where present, is an 
anionic detergent at a concentration of at least about 0.05% (v/v). 



The method according to Claim l^or 2, wherein the detergent, where present, is an 
anionic detergent at a concentration not exceeding about 1 % (v/v). 

The method according to Claim f or 2, wherein the detergent, where present, is a 
a cationic detergent at a concentration of at least about 0.5% (v/v). 

The method according to Claim l^or 2, wherein the detergent, where present, is a 
a cationic detergent at a concentration not exceeding about 1% (v/v). 

The method according to Claim 1 or 2, wherein the detergent, where present, is a 
zwitterionic detergent at a concentration of at least about 0.01% (v/v). 

The method according to Claim 1/ or 2, wherein the detergent, where present, is a 
is a zwitterionic detergent at a concentration not exceeding about 2% (v/v). 



The method according to Claim I or 2, wherein the molecule is a nucleic acid and 
the detergent is,pQ^o]ty^^f^ (20) sorbitol monolaurate at a concentration of at 
least about 0.005% (v/v). 



The method according to Claim 1 or 2, wherein the molecule is a protein or 
peptide and the detergent is ^p e tyo^y^](rl^^ (20) sorbitol monolaurate at a 



A 

concentration of at least about 0.005% (v/v). 



A separation method comprising the steps of: 

(a) incubating a finely divided particulate matrix material in the presence of a 
detergent; 

(b) dispersing said particulate matrix material in a sample; 
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(c) collecting the particles of>tne particulate matrix material; and 

(d) removing the supema^t from the particulate matrix material. 

A method for isolating a molecule from a sample in a ves comprising the steps 
of: 

(a) providing a multiplicity of affinity particles ^d incubating said particles 
in the presence of a detergent; 

(b) combining the sample containing a molecule of interest with affinity 
particles suitable for binding said mcjlecule, said affmity particles being 
insoluble in the sample; 

(c) collecting the affinity particles; 

(d) separating the affinity particl^ from the unbound remainder of the 
sample; 

(e) optionally, resuspending^he affinity particles in a solution; 

(f) optionally, eluting saia molecule from the affinity particles, followed by 
separating the affiiuty particles from said eluted molecule; 

wherein any of the stens (b), (c), (d), (e) if present, and (f) if present may 
optionally be also performed in the presence of detergent, wherein the use of 
detergent is sufficient to reduce loss of particles during any separation step, in 
comparison to mQ same method performed in the absence of detergent. 



35. The method according to Claim 34, wherein said molecule of interest is selected 
from the group consisting of peptides, polypeptides, proteins, nucleotides, nucleic 
acids, carbohydrates, lipids, complexes, and organic molecules. 

36. The method according to Claim 3^, wherein said molecule is a fiision protein or 
peptide. 



37. The method according to Claim 36, wherein said ftision protein is a protein or 
peptide fiised to a metal chelating group. 
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38. The method according to Claim 3?; wherein said metal chelating group is two or 
more histidine residues. 

39. The method according to Claim 37, wherein said metal chelating group is six 
consecutive histidine residues. 

40. The method according to Claim 34, wherein said molecule is a nucleic acid of 
interest. 

41 . The method according to Claim 40, wherein said nucleic acid of interest is fused 
to a metal chelating group. 

42. The method according to Claim 4/1, wherein said metal chelating group is two or 
more histidine residues. 

43. The method according to Claim 41, wherein said metal chelating group is six 
consecutive histidine residues. 

44. The method according to Claim 33 of 34, wherein said particles are selected from 
the group consisting of ferromagnetic beads, superparamagnetic beads, and 
combinations thereof. 

45. The method according to Claim 33Jot 34, wherein said particles are composed of 
materials selected from the group consisting of agarose, silica, nitrocellulose, 
cellulose, acrylamide, latex, polystyrene, polyacrylate, polymethacrylate, 
polyethylene polymers such as polyvinyl alcohol, glass particles, silicates 
including calcium, magnesium and aluminum silicates, metal oxides including 
titanium oxides, and tin oxides, apatites, combinations thereof 

46. The method according to Claim 45, wherein said particles are coated with an 
affinity ligand selected from the group consisting of antibodies for a particular 
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antigen, antigens for a particular antibody, antibodies recognizing a class of 
molecules, streptavidin, streptavidin-tagged fusion proteins, biotin, biotin-tagged 
fusion proteins, glutathione, cellulose, amylose, ion exchange groups, 
hydrophobic interaction groups, oligo-dT, nucleic acid polynucleotides 
complementary to a nucleic acid of interest, binding molecules for cell-surface 
markers, phage ligands, antibodies recognizing cell or phage surface antigens, and 
polypeptides capable of affinity interactions with a binding partner selected from 
the group consisting of another protein, DNA, RNA, and small molecules. 

The method according to Claim 3 3 /or 34, wherein said detergent, where present, 
is at a concentration of from about 0.0005% to 2.0% (v/v). 

The method according to Clainy47, wherein said detergent is selected from a 
group consisting of nonionic detergents, anionic detergents, zwitterionic 
detergents, cationic detergents, and combinations thereof 

The method according to Claim ^48, wherein said nonionic detergent is selected 
from the group consisting of polyoxyethylene (10) cetyl alcohol, polyoxyethylene 
(20) cetyl alcohol, polyoxyethylene (23) lauryl alcohol, polyoxyethylene (4-5) p- 
/-octyl phenol, polyoxyethylene (7-8) /?-/-octyl phenol, polyoxyethylene (9) p-t- 
octyl phenol, polyoxyethylene (9-10) /?-/-octyl phenol, polyoxyethylene (9-10) 
nonylphenol,*p olyoxyontylcne (20) sorbitol monolaxirate, feiyexyehtj4K%€ (20) 
sorbitol monopahnitate, polyoxyohtylen e- (20) sorbitol monooleate, octyl-p- 

A 

glucoside, APO-10, APO-12, cyclohexyl-«-ethyl-P-D-maltoside, cyclohexyl-w- 
hexyl-p-D-maltoside, cyclohexyl-«-methyl-p-maltoside, «-decanoylsucrose, n- 
decyl-p-D-glucopyranoside, /i-decyl-P-maltopyranoside, w-decyl-P-D- 
thiomaltoside, w-dodecanoyl sucrose, and heptane- 1,2,3-triol, and combinations . 
thereof 

The method according to Claim^ 49, wherein said nonionic detergent is 
•polyexyelifylene (20) sorbitol monolaurate. 
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5 1 . The method according to Claim 48, wherein said anionic detergent is selected 
from the group consisting of sodium dodecyl sulfate (SDS), sarkosyl, and 
combinations thereof. 

52. The method Claim 48, wherein said zwitterionic detergent is 3-[(cholamido- 
propyl)-dimethyl-ammonio]-l-propanesulfonate. 

53. The method according to Claim 48, wherein said cationic detergent dodecyl- 
trimethyl anmionium chloride. 

54. The method according to Claim,33 or 34, wherein the detergent, where present, is 
a nonionic detergent at a concentration of at least about 0.005% (v/v). 

55. The method according to Claim 33 or 34, wherein the detergent, where present, is 
a nonionic detergent at a concentration not exceeding about 2% (v/v). 

56. The method according to Claim 3^ or 34, wherein the detergent, where present, is 
an anionic detergent at a concentration of at least about 0.05% (v/v). 

57. The method according to Claim 33 or 34, wherein the detergent, where present, is 
an anionic detergent at a concentration not exceeding about 1% (v/v). 

58. The method according to Claim 33^or 34, wherein the detergent, where present, is 
a a cationic detergent at a concentration of at least about 0.5% (v/v). 

59. The method according to Claim 33 or 34, wherein the detergent, where present, is 
a a cationic detergent at a concentration not exceeding about 1% (v/v). 

60. The method according to Claim 33 or 34, wherein the detergent, where present, is 
a zwitterionic detergent at a concentration of at least about 0.01% (v/v). 
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The method according to Claim 33 or 34, wherein the detergent, where present, is 
a is a zwitterionic detergent at a concentration not exceeding about 2% (v/v). 



The method according to Claim 33 or 34, wherein the molecule is a nucleic acid 
and the detergent is polyoxychtylcne (20) sorbitol monolaurate at a concentration 
of at least about 0.005% (v/v). 



The method according to Claim 33 or 34, wherein the molecule is a protein or 
peptide and the detergent is p olyoxyeb tyteae (20) sorbitol monolaurate at a 

A 

concentration of at least about 0.005% (v/v). 




A method for isolating a molecule from a sample in a^essel, comprising the steps 
of: 

(a) combining the sample containing a molecule of interest with magnetic 
affinity particles suitable for binding said^olecule, said magnetic affinity 
particles being insoluble in the sample/ 

(b) applying a magnetic field to the v^sel so as to attract and inunobilize the magnetic 
affinity particles; 

(c) separating the unimmpfeilized remainder of the sample from the 
immobilized magnetic affimty particles; 

(d) optionally, resu^pending the magnetic affinity particles in a solution; 

(e) optionally, emting said molecule from the affimty particles, followed by 
separating the affinity particles from said eluted molecule; 

wherein at lea${one of steps (a), (b), (c), (d) if present, and (e) if present is 
performed in the presence of detergent sufficient to reduce loss of particles during 
any separation step, in comparison to the same method performed in the absence 
of detergent. 
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The method according to Claim 64, wherein the combining step (a) is carried out 
m the absence of detergent, but detergent is added prior to the appHcation of a 
magnetic field in accordance with step (b). 

A method for isolating a molecule from a sample in a ves/el, comprising the steps 
of: ' / 

(a) providing a multiplicity of magnetic affinityparticles and incubating said 
particles in the presence of a detergent; / 

(b) combining the sample containing a molecule of interest with said affinity 
particles suitable for binding said molecule, said affinity particles being 
insoluble in the sample; / 

(c) immobilizing the magnetic affinity particles by applying a magnet to said 
vessel; / 

(d) separating the remainder /f the sample from the immobilized magnetic 
affinity particles; / 

(e) optionally, resuspenaing the affinity particles in a solution; 

(f) optionally, eluting said molecule from the affinity particles, followed by 
separating the/ffinity particles from said eluted molecule; 

wherein any of the j^eps (b), (c), (d), (e) if present, and (f) if present may 
optionally be alsp performed in the presence of detergent, wherein the use of 
detergent is sufficient to reduce loss of particles during any separation step, in 
comparisons^ the same method performed in the absence of detergent. 



40 



